Thymic epithelial cells (TEC) have been cultured for several months and/or for 4 to 5 transfers in a growth factor-defined serum-free medium without concurrent growth of other cell types. The use of monoclonal antibodies and oMAM-6 indicated that the majority of TEC were of medullary origin. The vast majority of cells were positive for LFA-3 and class I, and class II expression, was low or absent. Supernatants from the cultures were shown to contain IL-I, IL-6, and M-CSF. Coculture of cloned subpopulations of thymocytes and TEC showed effects of TEC and of secreted ILs on thymocyte proliferation. High percentages of TEC were able to bind DN, DP, or SP thymocyte populations, partly via CD2-LFA-3 adhesion. Thus, it is possible to culture TEC without unknown serum factors and with maintenance of functional activities.
INTRODUCTION
The interaction between T-cell precursors and the stromal cells of the thymus is essential for induction of o// TCR gene rearrangement and expression (e.g., Blackman et al., 1990; Ramsdell and Fowlkes, 1990; Sprent et al., 1990; von Boehmer and Kisielo, 1990) . Further, stromal cells are in a key position for positive and negative selection of developing T-cell precursors. Thus, the thymic epithelial cells (TEC) of the cortex seem to select positively via MHC-TCRpeptide interaction, and negative selection is ascribed to bone marrow-derived macrophages/dendritic cells and tolerance induction to effects of medullary TEC on more mature singlepositive (SP) thymocytes (reviewed by Blackman et al., 1990; Boyd and Hugo, 1991) . In addition, a variety of interleukins (IL), likely to be of importance to T-cell precursor maturation, is known to be secreted by TEC, as reviewed by Haynes (1990) .
To understand the role of TEC in the development of the T-cell repertoire, the nature of the DK-2200 Copenhagen N, Denmark. direct interaction between T-cell precursors and TEC, and the importance of secreted factors (hormones/peptides), it seems essential to study well-defined cell populations in culture. Several methods have been used to culture TEC from humans (Sun et al., 1984; Blue et al., 1985; Singer et al., 1985; Schuurman et al., 1986 ; Mizutani et al., 1987; Singer and Haynes, 1987; Galy et al., 1989) . In all these reports, fetal calf serum (FCS) or human serum has been used as a necessary constituent of the culture medium. However, it is well known that the addition of serum to the medium has several disadvantages (see also Barnes and Sato, 1980) , such as addition of unknown factors (hormones, antibodies, endotoxins, viruses, and other macromolecules), which may vary from batch to batch. This makes it difficult to isolate and interpret the significance of biological activities executed by the cells and by molecules released by the cells into the culture medium. The culture of TE cells in serum-containing medium is further hampered by the ability of the medium to support the growth of macrophages and fibroblasts, the former being critical in an evaluation of T-cell selection, the latter often rapidly overgrowing the epithelial cells (Hilkens et al., 1989) , which has shown reactivity with secretory epithelia and Hassall's bodies (Hilkens et al., 1984) human TEC in a serum-containing medium point to a mixed cortical/medullary origin of the cultured TEC (Schuurman et al., 1986; Singer and Haynes, 1987) , but cultured cells of subcapsular origin have also been reported (Mizutani et al., 1987) . Because of the separate functions in the selection of T-cell clones assigned to cortical and medullary TEC, respectively, as surveyed by Ramsdell and Fowlkes (1990) Denning et al., 1987) . This has not been tested in the present study, but we have shown, by the use of several cell lines derived from different populations of thymocytes, that the cultured TEC affect the IL-2-dependent proliferation of these populations, resulting in a depression in 3H-TdR incorporation in the absence of mitogen, whereas TEC augmented the PHA response of the cell lines. This reverse effect seems to indicate that several receptors are involved in the interaction between the cells. Thus, both ICAM-1 and LFA-1 interaction as well as LFA-3 and CD2 interaction are involved in thymocyte-TEC adhesion as shown by rosette formation (Vollger et al., 1987; Nonoyama et al., 1989; Singer et al., 1990 ; present study). The adhesion is likely to be an essential step for further interactions, and has previously been shown to be characteristic for early thymocytes expressing rather low amounts of CD3 (Nonoyama et al., 1989) by Galy et al. (1990) .
Further studies of serum-free cultures are needed to elucidate the constitutive secretion of cultured TEC. This applies also to the present demonstration of secretion by TEC of M-CSF but not GM-CSF, the latter being demonstrated in serumcontaining cultures (Galy et al., 1990; Le et al., 1990) . Low amounts of GM-CSF may result in formation of macrophage colonies only (Metcalf, 1977) , but the presence of rather high numbers of colonies (Fig. 7) (Ropke, 1984) . A Leitz Ortholux II epifluorescence microscope was used for fluorescence microscopy.
Interleukins
Recombinant IL-lfl (rIL-lfl) (Dalbolge et al., 1989) was a gift from K. Hejnaes (Hagedorn Research Laboratory, Copenhagen, Denmark). IL-1 activity was tested in a murine thymocyte assay according to Le et al. (1987) . 
